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all elements having specific gravities sufficiently greater 
than the mean at a given level descend throu h the 
horizontal plane a t  that level, and therefore ckplace 
lighter water upward through the plane a t  the same 
rate. nitude of this upward flow of rel- 

4. The velocity of descent of each element is propor- 
tional to the difference between its specific avity and 

5. The observed value of any pro erty of the water, 
physical or chemical (temperature, sayinity, 0, etc.), a t  
any depth is the aver e of the values for all of the mater 
particles or elements? othascending and descending at 
that level. 

E’rom the assumptions stated above two fundamental 
uations, one a partial difierential equation and the 

o er an int al equation, have been deduced. The 
fht  involves e tem erature of the rising elements and 
the second that of t%e rising elements, the descending 
dements, and the average, or observed temperature. In 
addition, the times, de ths, and certain constants are 

proved practicable, the variables entering in can be 
computed from temperature observations and the re- 
lation of specific gravity to .temperature. Thus a series 
of equations, two for each depth, is formed in which the 
constants stand respectively for the rate of absorption 
of solar radiation by water, the rate of evaporation, and 
the rate at which solar radiation penetrates the water 
surface. “he only observations required are the tem- 
peratures at a series of depths and their time rates of 
change at each depth. 

Em hasis has commonl been placed upon meteorolog- 

itself in connection with evaporation researches. The 
importance of meteorological factors in evaporation is 
undisputed. Hence, determinations of the rate of evap- 
oration, solely from water temperature observations 
without using meterological data, explicitly must imply 
that the external factors influence the water tem eratures, 
and thus indirectly determine the computed v 8p ue of the 
eva oration. 

F!elimmmy computations have yielded values of the 
solar radiation, the absorption coefficient of radiation, 
and the rate of evaporation, all in good a eement with 
observation. Judging from the experience a T ready gained, 
any thorough investlgation of evaporation from water 
surfaces should involve observations of the water tem- 
peratures at m e r e n t  depths and times. Moreover, a 
sufficiently refined theoretical development along the 
line indicated in the resent pa er may contribute to the 
important question: b a t  is J e  actual rate of evapora- 
tion of water from a lake or reservoir? (Excerpts from 
author’s abstract.) 

A detailed explanation of the above theory, together 
with ty ical numerical applications and tables for facili- 
tating t E e computntions, IS being prepared for publication. 

Thus the m 

5 ativel warm and lig ”eh t water is reatest a t  the surface 
and B ecremes continually from t e surface downward. 

the average specific gravity of the water a t  t I? at level. 

% ”% 

involved. Although soution f of the equations has not 

ical o g servations rather ti an observations on the water 

investigations on the spread of the gipsy moth. Previous 
investigat.ions had shown t,hat, wind is n very im orhnt  

caterpillam, less than a quarter of an inch long, are carried 
by winds when the temperature is 60’ F. or higher, and 
under certain condit,ions rnuy drift long distances, 20 
or possibly 25 miles.” Studies were therefore made with 
n view to determining the probable spread in a given 
period, the ultimate nun being to secure data on which 
t.o base t.he selection of t,he most practicable region for 
n “control zone,” in which the destruction of all mfesta- 
t.ions could be accomplished with least expense and at  
t,he same t8ime most effectively. The experiments were 
conducted under the immediate direction of Dr. E. P. 
Felt, chief entomologist. 

In  1923 t.he most seriously infested area was that of 
west,ern Massachmett,s, southwestein Vermont, and 
northwest,ern 
were therefore made 

factor in the spread of this pest.. i’Recently R atched 

face winds are concerned. Data from the Weather 
Bureau st,ations :it Albany, Burlington, and Northfield 
bear out this assumption. 

the use of some 

inflated for a minimum buo ancy, only low altitude 
drift being desired. Each bdoon carried an addressed 
tag requesting the finder t.0 fill in certain data and then 
fonvitrd the tag by mail. Of the nearly 7,000 balloons 
released rep0rt.s were received from 422, qbout 6 p.er cent, 
and 398 of these conhined detailed information. A 
large proportion came down in southern New England, 
sonie reachin the eastern and southern coasts tlnd B few 
crossing the Eound and landing in Lon Island. Thus, 
the general drift WBS southeastward. -4%out 25 per cent 
maint:i.ined a. practvically constant direction throughout 

rht,; a few reached moderate heights tind reversed 
t,he their 9 irec.tion-one actually fell withm 15 feet of its 
startin point. n,ft,er being in t,he air more than 6 hours. 
S o m m  a at less t8u.n 2 per cent nf the total dnjt wm m a 
iiwdward dirrdion. 

So far 11s the primary purpose of t,his investi ation is 

westward hy wind is likely to be small and that therefore 
n.n effective control .zone can be established and main- 
t.ained at  comparatively sma.11 cost.: Meteorologically, 
the results are of interest as confirmmg in a general way 
our ideas of wind frequency in the lower levels, except 
that. the percentaoe of easterly winds as determined from 
more extensive $ha is considerably greater than here 
shown. The shortness of the period of observation makes 
inadvisable angtliinp like a n  unreserved accept.ance of 
the results us generally representative, and, of course, to 
this extent, t,he conclusion as to the effectiveness of a con- 
t,rol zone should he likewise modified.-W. R. G. 

These studies were suppleinented b 
7,000 hydrogen-filled toy ha.lloons. I he balloons were 

concerned, the conclusion is t,hat the spread o f insects 

WIND DRIFT IN RELATION T O  GIPSY MOTH CONTROL 

During Nay and June, 1923, an interesting series of 
observations with small balloons was carried on b the 
Conservation Commission of the State of New fork, 
Alexander Macdonald, commissioner,’ in connection with 

WORK 

- -- -_-- 
1 Thirteenth A n n u  R e m ,  I&slatIve Document (1924). No. 80, pp. 168-189. 

NEW ARRANUEMENT OF METEOROLOUICAL WORK 
IN PORTUQAL 

Under date of February 25, 1924, the Director of the 
Marine Meteorological Service of Port 
Lisbon, informs tbs office of R, decree 
Government which effects a new 
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meteorologic$ activities of that oountry. 
bution is as follows : 

de Sciencim-&sboa). 

This distri- 

Climetolog . Observatorio meteorologico de Lishoa (Faciilrlade 

Actinometry: Observatorio meteorologico do Port0 (Serra do 
Pilar-Po%) . - 
lo ico de Coimbra (Gumeada-Coimbra). 

Marinpa (Lieboa. 
da Agricultura (Lieboa). 

- 

TerresM Magnetism and Seiamology : Observatorio metero- 

%poptic charta and Forecasting: Elervipo meteorologico da 

Agnoultural d eteomlogy : Servip meteorologico do Minieterio 

The studies of the ;high atmosphere and of atmos- 
heric electricity are for the resent under the Marine 

gervice but will probably be c 5 anged in the reorganiza- 
tion. Tbe Meteor010 'cd Service of the Azores will 

islands. 
ested tbat correspondence relating to any of 

the It sever is 83% elds of work mentioned be addressed directly 
to the office concerned.-C. L. M. 

continue in charge o P the meteorological work of the 

DUST STORMS OF NORTHERN IDAHO AND WESTERN 
MONTANA 

"hem is a note on the origin of dust fall on pa e 32, 

Society, February, 1924. 12 years' residence 
in Montana and northern Id o 'r have witnessed a 

eat man dust storms. These storms, commonly 
g o w n  as 'Palousern," have their o n  in in the desert 
region of eastern Wasbington and nort % eastern Ore on, 
and are of comparatively frequent occurrence. B e y  
are well known arid desplsed by hausekee ers in Kdis- 

The dust penetrates into every house and 
Z c e ,  making it ossiblo for anypne to write his name on 
the furniture. &en aqcompanied by rain or snow, the 
window panes and buildings are besmirched with streaks 
of red dirt. To have one of these storms happen immedi- 
ately after paint.ing a home is exasperating. The dust 
travels over the unddatin Palouse region in northern 
Idaho where the de osits a ave laid the foundationsfor 
one of the richest w 1 eat-producing counties in America. 
Petersen (see Science, January 27, 1933) proved by re- 
peated measurements that this deposit amounted to 2 
mches er oentury. The dust is laid down in the moun- 

and anywhere during the summer months. Here it no 
doubt has- profoundly influenced the growth and distri- 
bution of one of America's most valuable timber trees, 
the western white pine, for the best growth and develop- 
ment of this species takes ace on the deep soils whjch 

and depositing this dust. One very pronounced dust 

volume 5, of the Bulletin o the American illekoro f ogical 

pell, Missoula, Thonipson Falls, Libby an cp all surrouncl- 
towns. 

tains o f northern Idaho where it may be seen any day 

lie directly in the path o p' the waterly wmds carrying 

storm, which many will remember, occurred in Marcb, 
1917, when the desert region was dry and bare, but the 
forested area under cover of snow. At this time a 
sample of the dust as it  had fallen on the snow in northern 
Idaho was taken, the snow melted, and the amount of dr 
soil weighed. This showed that the deposit in one si& 
storm amounted to 600 pounds per acre. The dust was 
observed sticking to the limbs and leaves of trees gener- 
nlly in the Priest River Valley throughout the following 
summer. 

Evidently these storms should be of more than passing 
interest in that they influence outdoor occupations, 
farm crops, and timber production.4. A. Lamen. 

SOUTH PACIFIC WEATHER REPORTS AND STORM 
WARNINQS 

[Reprinted from Apia (Samoa), Radio BuZlUin, &moa Tfmnar. Jmunry 18, 1W] 

South Pacific radio stations are cooperating withthe 
Apia Observatory in collectin weat,her reports and broad- 

storm warnings. Buvs, Nukualofa, Norfolk 
Islan , Vila, Awanui, and Noumea sent their re orts to 
A ia. Vila exchanges weather re orts with r3 oumea. 

its report from Noumea and Vila to Suva. Suva trans- 
mits its own and the reportas from Vila, Noumcs, and 
Norfolk Island to Apia. Papeete and Nukualofa report 
direct to Apia. 

c"t?f 
drfolk  Island passes its report to 8 uva. Noumea sends 

The message consists of: 
1. The station from which the report emanates 
1. The bwometer. 
3. Thermometer-dry. 
4. Thermometer-wet. 
5. Wind-direction. 
6. Wind force by Beaufort scale. 
7. Sky and weather in Beaufort letters. 
The station broadcastin weather reports makes each 

report successively. The freatk sign, dashdot,-dot-dot- 
clash (bk) separates each report., e. - 

Apia-30.16-80.78. ENE. 3 BC Rk) 
Suva-30.08-79-78 ENE. 5 OCR (hk) and so on, 

finishing with the time that observations were made, 
0330 or 3030 M. M. T. civil (9  a. m. or 4 p. m. Apia 
time) . 

These reports are collected by Apia, t,urned over to 
Apia Observator , and broadcasted with storm warnings 
and Apia's weatier report at 2330 G. M. T. civil (noon 
A ia time) and a t  0830 G. M. T. civil (9 p. m. A ia time). 
&en s t o m  warnings are issued Apia broa B casts on 
!,OOO meters and Suva repeats on 600 meters. If Apia 
issues EL storm warning, Awanui broadcasts the warnmg 
immediately after the routine New Zedand weather 
report and informs the Met.eorologica1 Office, Wellington. 


